Soluble amyloid-β precursor protein binds its cell surface receptor in a cooperative fashion with glypican and syndecan proteoglycans.
Proteolytic processing of amyloid-β precursor protein (APP) generates the amyloid-β peptide, which plays a central role in Alzheimer disease. The physiological function of APP and its proteolytic fragments, however, remains barely understood. Here we show that, on the basis of its binding characteristics, the secreted ectodomain of APP (sAPP) is a new member of the heparin-binding growth factor superfamily. Like other of its members, sAPP binds in a bivalent manner to the plasma membrane with two different subdomains. The N-terminal growth-factor-like domain (GFLD) is necessary and sufficient for protein-receptor binding, whereas the E2-domain mediates interaction with membrane-anchored heparan sulfate proteoglycans (HSPGs). The membrane-anchored HSPGs function as low-affinity co-receptors for sAPP and enhance the affinity to the sAPP receptor. Our findings provide a solid basis for the further identification of this receptor.